Abstract
pellets with either fish oil (FO) or rapeseed oil (RO) and were named according to the oils 115 used ( Table 1 ). The dietary fatty acid profiles reflected the oil source with the FO diet 116 containing high levels of LC-PUFA (17.3 % vs. 7.8 % in RO), whereas the levels of 18:3n-3 117 were higher in the RO diet than in the FO diet (6.0 % vs. 1.0 %) ( Table 1) . A classic factorial 
Determination of hepatocyte fatty acyl desaturation/elongation activities

132
Each pool (per tank) of liver was chopped, incubated with 1 % collagenase, and dissociated 133 cells sieved through 100 μm nylon gauze and isolated as described in detail previously [16] .
134
One hundred μl of each cell preparation was taken for protein determination [17] following with fatty acid free-bovine serum albumin [18] . After incubation, cells were harvested,
139
washed and cell total lipid extracted as described in detail previously [16] . Fatty acid methyl 140 
Total lipid extraction
145
Lipid was extracted from flesh samples using a modified method of Folch et al. [19] .
146
Briefly, samples were homogenised in 16 ml of chloroform/methanol (2:1, v/v) using an 
Fatty acid composition
154
Fatty acid methyl esters were prepared from 10 mg of total lipid by acid-catalysed 155 transmethylation according to the method of Christie [19] . FAME were separated and 156 quantified by gas-liquid chromatography using a Fisons GC-8160 (Thermo Scientific, Thermoquest Italia S.p.A., Milan, Italy). Individual FAME were identified by comparison to 163 known standards and published data [21] [22] . Selected FAME were confirmed by gas 164 chromatography-mass spectrometry (GC-MS) using a gas chromatograph (GC8000)
165
coupled to a MD800 mass spectrometer (ThermoFisher Scientific, Hemel Hempstead, UK). (Table 2) . However, as the farmed stock fish had a higher initial 272 weight this meant that the Gullspång land-locked population had a significantly higher 273 specific growth rate (SGR) ( Table 2) . Two-way ANOVA highlighted that SGR was terrestrial-type fatty acid composition, with higher levels of total monoenes and n-6 PUFA.
285
No differences were observed in flesh fatty acid compositions between land-locked and 286 farmed salmon for each of the dietary treatments. Nevertheless, significant interactions 287 between diet and population were observed for 20:4n-3 and 22:5n-3 levels in flesh. 
Activity of LC-PUFA biosynthesis pathway in hepatocytes 289
The fatty acyl desaturation/elongation activities determined in hepatocytes at the end of the more profound effect on desaturation activity than dietary treatment, being significant for all 299 Table 2 here Table 3 here the desaturated products (Table 4) . Diet only significantly affected recovery of radioactivity 300 in EPA and DHA and, similarly, these were the fatty acids where there was no interaction 301 between population and diet. 
Principal component analysis
315
The application of PCA and algorithm clustering resulted in the segregation of three clear 316 clusters in both the farmed and land-locked stocks (Fig. 2) . PCA explained around 80 % of 317 the total variation present in the data matrix in both populations with PC1 accounting for 318 about 69 % and 62 % in farmed and land-locked populations, respectively. However, how the 319 fatty acids and genes clustered was very different between the two salmon populations. In the 320 farmed stock, PC1 clearly separated the n-6 PUFA, other than arachidonic acid (ARA, 20:4n-321 6), from the n-3 PUFA with the main pathway products (ARA, EPA and DHA) also in a 322 distinct cluster ( Fig. 2A) . All the fads and elovl genes clustered with the n-6 PUFA. In the 323 land-locked population, PC1 still generally separated the n-6 and n-3 PUFA but in the 324 opposite direction to that observed in the farmed population (Fig. 2B ). Most genes of LC-
325
PUFA biosynthesis clustered with the main n-3 PUFA group other than fads2d6 that 326 clustered separately with the main products in the n-6 and n-3 pathways, ARA and DHA
327
( Fig. 2B) . salmon population (only ever exposed to freshwater) compared to parr from a farmed 419 anadromous stock (exposed to seawater every generation) when fed diets formulated with 420 fish oil (FO) and rapeseed oil (RO).
421
A major finding in the present study was that there were differences in n-3 LC-PUFA transcription levels compared to wild populations [49] [50] [51] .
476
However, the fact that, irrespective of diet, the activity of the biosynthetic pathway was fatty acids and liver gene expression the precise mechanism underpinning the data is unclear.
522
Apart from enhanced n-3 LC-PUFA biosynthetic capacity, land-locked salmon from the 523 Gullspång Swedish stock displayed higher growth in terms of SGR than the farmed stock 524 independent of diet, indicating that overall fish performance was affected by population. 
555
The genetic background of the two populations also appeared to have an effect on the insulin 556 pathway as up-regulation of pi3k and raptor was found in land-locked salmon. land-locked and farmed salmon stocks.
588
In conclusion, the present study indicated a higher capacity to synthesise n-3 LC-PUFA in the 
